A rapid turbidimetric assay of phagocytosis and serum opsonizing capacity.
An in vitro assay has been developed to measure the opsonizing capacity of serum and the extent of bacterial uptake by phagocytes. Various micro-organisms were preopsonized for 10 min with a serum concentration previously determined to be optimal for the respective types of micro-organism. Subsequently, neutrophils from a healthy donor were added to the preopsonized bacteria in a cuvette of a spectrophotometer. The decrease in turbidity at 400 nm, resulting from the uptake of the micro-organisms by the neutrophils, was measured for 20-30 min and the area under the curves was taken as a measure of the opsonizing capacity of the serum or the phagocytic capacity of the neutrophils. The results correlated well with standard opsonophagocytic assays. By excluding Ca2+ from the buffer of the assay, phagocytosis was distinguished from the combined response of phagocytosis and aggregation. In the presence of Ca2+ ions, both phagocytosis and aggregation contributed to the decrease in turbidity. In the absence of Ca2+, phagocytosis was normal, but aggregation was completely inhibited. Phagocytosis in the absence of Ca2+ was also observed using microscopic and radiometric methods of evaluation. Neutrophils from a patient with a deficiency of leukocyte adhesion molecules, ingested as many bacteria as did normal neutrophils without Ca2+. Experiments with NaF, to inhibit phagocytosis, indicated that the change in turbidity measured in the absence of Ca2+ was mainly caused by phagocytosis, not by attachment of bacteria to the neutrophils. The opsonizing capacity of sera, as determined in our assay, depended both on antibodies and on an intact complement system and the inter-assay variance was less than 5%. We found a close correlation between turbidity changes measured in the presence or absence of Ca2+, suggesting that both phagocytosis and aggregation are opsonin-dependent. This assay is applicable to a variety of opsonizing fluids and micro-organisms, and can be used for assessing the phagocytic capacity of patients' neutrophils as well as for assessing the opsonizing capacity of patients' sera.